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DETAILED ACTION 

The amendment to the claims filed March 9, 2010 has been entered. Claims 3, 
10-14 have been cancelled. Claims 1, 2, 4-9, 15 remain pending. 



Response to Affidavit 

The affidavit filed on March 9, 2010 under 37 CFR 1 .131 is sufficient to overcome 
the Mancuso et al. reference (US 7404317 B2). Therefore the finality of the last office 
action, dated 10/15/2009, is withdrawn. However, upon further consideration, new 
grounds of rejection are made in view of Wilson (US 2003/0051 18 A1). 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 2, 5, 9, 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Watson (US 7057503 B2) in view of Yeh et al. (US 6542073 B2), Clark (US 
2005/0033549 A1 ) and Wilson (US 2003/00581 1 8 A1 ). 

3. Regarding claim 1, Watson teaches a method for detecting a potential for a 
vehicle rollover event (see Watson abstract), the method comprising the steps of: 
determining a lateral kinetic energy of the vehicle based on the vehicle longitudinal 
velocity and the vehicle side slip angle (see Watson column 28, lines 25-59 where the 
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lateral kinetic energy may be determined as 1/2*mass V eh*Velocityi a t 2 and used to 
detect a potential rollover. It is well known in the art that the relationship between 
the side slip angle p, longitudinal velocity V x and lateral velocity V y is: p = - 
arctan(V y / V x ). Therefore the lateral kinetic energy is inherently based on the 
vehicle longitudinal velocity and the vehicle side slip angle); measuring a lateral 
acceleration of the vehicle (see Watson figure 3, Measures Algorithm 300.1; column 

3. lines 8-18; column 4 lines 1-10); 

4. However, while Watson teaches determining a rollover potential based on the 
lateral kinetic energy and the lateral acceleration (see Watson column 28, line 53 thru 
column 29, line 15), it does not teach determining a rollover potentiality index based on 
the determined parameters. Furthermore, Watson does not teach measuring a tire load 
by measuring a length of a contact patch of a vehicle tire and measuring changes to the 
contact patch length; determining a rollover index by weighing the rollover potentiality 
index by a factor of the lateral acceleration and a factor of the tire load and determining 
if the weighted index is above a predetermined threshold. 

5. Yeh teaches determining a rollover index based on determined parameters (see 
Yeh column 3, lines 27-40) and determining if a rollover index is above a 
predetermined threshold (see Yeh column 3, lines 27-54). 

6. It would be obvious to one skilled in the art to use the indexing function taught in 
Yeh to create a rollover potentiality index determined from the lateral kinetic energy and 
the lateral acceleration values determined in Watson because this enables the use of 
look-up table of predetermined threshold values responsive to the index values (see 
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Yeh column 3, lines 27-40). It would further be obvious to determine if the resulting 
index is above a predetermined threshold, as further taught in Yeh, because this can 
signal that a rollover event may occur (see Yeh column 8, lines 10-15). 

7. Yeh further teaches weighting a rollover index by a factor of the lateral 
acceleration (see Yeh column 5, line 63 thru column 6, line 14 where the lateral 
acceleration may be used to provide a safing function. See also column 8, lines 
1-33 where if the rollover value is above a threshold, the output of the safing 
function is used). 

8. Clark teaches a method for detecting a rollover potential for a vehicle that 
comprises, in part, measuring a tire load (see Clark figure 5, loads F L , F R and 
paragraphs 8, 29, 30) and weighting a rollover potential by a factor of the tire load (see 
Clark paragraph 22). 

9. Wilson teaches a method for measuring a tire load comprising measuring a 
length of a contact patch of a vehicle tire and measuring changes to the contact patch 
length (see Wilson Abstract; paragraphs 65-67, 99 and 160-164 where an 
accelerometer is used to measure the length, and changes in the length, of a 
contact patch of a vehicle tire. See also paragraph 178 where the load is detected 
from the measured contact patch length). 

1 0. It would be obvious to one of ordinary skill in the art to modify the rollover index 
taught in Watson, as modified with Yeh, with the lateral acceleration as further taught in 
Yeh because the lateral acceleration provides a safing function for the rollover detection 
method (see Yeh column 5, line 63 thru column 6, line 14). It would further be 
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obvious to one of ordinary skill in the art to modify the rollover index by a factor of the 
tire load, as taught in Clark, because the tire load can provide a quick indication of an 
extreme change in vehicle orientation (see Clark paragraph 24). Because both Clark 
and Wilson teach methods of measuring tire force, it would have been obvious to one of 
ordinary skill in the art to substitute one method for the other to achieve the predictable 
result of measuring tire force. 

1 1 . Regarding claim 2, Watson, as modified by Yeh, Clark and Wilson in claim 1 , 
teaches where the measured tire load is a tire normal load (see the rejection above 
regarding loads F L , F R ). 

12. Regarding claim 4, Watson, as modified by Yeh, Clark and Wilson in claim 1 , 
teaches where the length of the contact patch is quantified by at least one of an 
accelerometer, a pressure sensing mechanism, and a temperature sensing mechanism 
(see the rejection of claim 1 regarding Wilson's use of an accelerometer to 
measure the length of the contact patch). 

1 3. Regarding claim 5, Watson, as modified by Yeh, Clark and Wilson in claim 1 , 
teaches where lateral acceleration of the vehicle is sensed using a lateral acceleration 
sensor (see Watson column 3, lines 8-9 and column 5, lines 35-37); the method 
further comprising sensing a yaw rate of the vehicle (see Watson column 31, lines 9- 
15), sensing a speed of the vehicle (see Watson column 31, lines 9-15), sensing a 
steering wheel angle of the vehicle (see Watson column 31, lines 9-15), and factoring 
the speed of the vehicle and the steering wheel angle of the vehicle into the rollover 
index determination (see Watson column 31, lines 9-15 regarding determination of 
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lateral velocity from the speed of the vehicle and the steering wheel angle. See 
also column 30, lines 52-67). 

14. Regarding claim 9, Watson, as modified by Yeh, Clark and Wilson in claim 1 , 
teaches where the lateral acceleration of the vehicle is measured by an accelerometer 
attached to a center of gravity of the vehicle (see Watson column 3, lines 8-12). 

15. Regarding claim 15, Watson, in view of Yeh, Clark and Wilson, teaches an 
apparatus for detecting a rollover event for a vehicle comprising: (Watson figure 16, 
rollover detection system 10 containing lateral accelerometer 18; column 3, lines 
8-12; column 27, lines 57-60; a yaw rate sensor for sensing a yaw rate of the vehicle 
(see Watson column 31, lines 9-12); a sensor for sensing a speed of the vehicle (see 
Watson column 31, lines 9-15); a steering wheel sensor for sensing a steering wheel 
angle of the vehicle (see Watson column 31, lines 9-15); a tire load sensing 
mechanism for measuring a tire load (see Clark figure 5, loads F L , F R and 
paragraphs 8, 29, 30); and a controller configured to factor the speed of the vehicle 
and the steering wheel angle of the vehicle into the rollover index determination defined 
in claim 1 (see the rejection of claim 1 above. See also the rejection of claim 5 
above regarding factoring the speed of the vehicle and the steering wheel angle 
of the vehicle into the rollover index determination defined in claim 1). 

16. Claims 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Watson (US 7057503 B2) in view of Yeh (US 6542073 B2), Clark (US 2005/0033549 
A1) and Wilson (US 2003/00581 18 A1) and further in view of Applicant's admitted prior 
art. 
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1 7. Regarding claim 6, Watson, as modified by Yeh, Clark and Wilson in claim 1 , 
does not teach where the method further comprises the step of providing a control 
signal from a controller configured to output a control signal to a system of the vehicle to 
implement corrective action to reduce the potential of an actual rollover when the 
rollover index is above a predetermined threshold. 

18. Applicant's admitted prior art teaches where rollover protection methods may 
include a step of providing a control signal from a controller to implement corrective 
action to reduce the potential of an actual rollover when a rollover potential is above a 
threshold (see Applicant's specification page 1). 

19. It would be obvious to one skilled in the art to modify Watson, as modified by 
Yeh, Clark and Wilson in claim 1 , with Applicant's admitted prior art because this can 
prevent a vehicle from rolling over rather than simply detect a rollover. 

20. Regarding claim 7, Watson, as modified by Yeh, Clark and Wilson in claim 1 
and further modified by Applicant's admitted prior art in claim 6, teaches where the 
corrective action includes at least one of engine torque reduction, a steering wheel 
angle adjustment, and a suspension adjustment (see Applicant's specification pages 
1,2). 

21 . Regarding claim 8, Watson, as modified by Yeh, Clark and Wilson in claim 1 
and further modified by Applicant's admitted prior art in claim 6, teaches where the 
engine torque reduction includes at least one of a change in engine output and 
actuation of vehicle brakes (see Applicant's specification page 1 regarding 
differential braking). 
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Conclusion 

Any inquiry concerning this or any earlier communication from the examiner 
should be directed to Examiner Peter Nolan, whose telephone number is 571-270-7016. 
The examiner can normally be reached Monday-Friday from 7:30 am to 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Black, can be reached at 571-272-6956. The fax number for the 
organization to which this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, contact the Electronic Business Center 
(EBC) at 866-217-9197 (toll-free). 

/Peter D Nolan/ 
Examiner, Art Unit 3661 
3/18/2010 

/Thomas G. Black/ 

Supervisory Patent Examiner, Art Unit 3661 



